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BblllECTB B 0PrAHH3ME C nOMOlllbD K -M3Jiy^AK)iUMX 
1/13QTQ1I0B 

H. l’aCenoBa, I\M.$paHtc 

ripn UlUpOKOU H pa3UOOCjpa3HOM WCIIO JIB30B8HHH b dnojiorwn 
MCKyccTBeHHO paflHoaKTHBHux BenecxB ocHOBHoe BHHMaHMe yueaflexcfl 
npHMeHeHMD paAHoaiciHBHHx HHUMKaxopoB am HsyusHMfl oOueaa BemecTB. 
B ycTaHOBJieHMH CKOpocxeft XHMimecKHX peaKijHfl b opraHHSMe, xapeicxe- 
pe npoMewyTO^HUX npoqeccoB h uexaHH3uoB xKiumecKHx . peBpauiennH 
HyiCHO BWAeTb OCHOBHUe AOCTH«eHMB B npHU6H6HHH H30TOnOB B dHO /IOTHM 

CpaBHHTS ABHO MeHBUiee BHKMBHHe yAe/iaflocb BonpocaM, TAe peMb 
HAex He cioflbKo o pacaHi|)poBKe xHMimecKMx npeBpameHHfi, ckoabko 
o nepeABH«eHwn, b codciBeHHOM ownc/ie axoro caobb, BemecTB b op- 
raHH3Me. CioAa cneAyeT OTHecxw K3yqeHue xaKHX npoueccoB, KaK 
KpoBOodpaineHwe, jmu^oodpaiqeHtie, BcacaBaHHe, ceKpeuuc h t.a. 

CaMO codofl pa3yneexcB, ue*Ay 3 ihmh AflyM aanpa BneHMBUH 
HcnoAB30BaHHB HHAHKaxopoB Heflb3fl npoBecxn MeiKO0 rpaHH. Pacnpe- 
AeneHHH nociynaiotnnx b opraHH3M semeciB (bbjibhuh BcacuBaHua, 
oeKpeum, KOHueHipauwH b onpeAeneHHbix opraHax h xKaHax u x.n.) 
npaKTH^ecKH HeoiAenHMo ox yqacxwH 3iwx BemecxB b odMeHHbix npo- 
neccax, 

OAHaKO bo Bcex 3iHx cflyqaax HenocpeACiBeHHoe HadADAeHne 
ABinseHHB HHAHKaxopa m AHH8MHKK ero pacnpeAeneHHfl b opraHH3Me 
Haeex h caMOcioaie/iBHoe 3Ha<ieHHe. 

Ocodoe uecxo b ashhoK odnacm nee AeAOBaHuK 3aHHMaeT $yHKDtna 
KpOBOodpameHHB. 3Aecb perncxpauHfl duexpo coBepmacmwxcfl npour jcob 
pa3Hoca BemecxB c xokom kpobw npeAcxaB/iaex am HccfleAOBaier; 'ft 
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do/ibiuoH HHTepoc h motci fl 3 MTbCfl npeAMexoM r/iydoxoro nayqeHUfl. 

BOSMOUCHOCTb Had/IH)^aTb M BOCbMB TOHKO OIJ 0 HMBaTb M 3 MeHeHHJl (J)yHKUMM 
KpOBOOdpameHMH, BCaCblBHHMfl, CeKpeiJHK H T.A* BBflfleTCH HeOUeHHMHM 
npweMOM npw M 3 yqeHHH MexaHH 3 M 0 B pery/umnH <J)H 3 KOHonmecKnx npouec- 
dOB, He roBopfl yace od HyyqenMM bmhhmh hb opraHH 3 M MHoroqnc/ieH- 
hux $apMaKononmecKHx h ipH 3 imecKHx areniOB. 

CnpaBejtAMBOcTb TpeOyeT oah 3 ko yxa 3 arb, mo ecjin dwoxHMHqe- 
GKne Hcc/ie,noBaHHfl c npHMeHetineu n 30 TonoB no/iyqw/iii qpe3BuqailH0 
uiwpoKoe pacnpoc'ipaHeHMe, 10 $H 3 noBortmecKnM acnexT otoM npodneMbi 
pa 3 BHT He,HOCTaTOMHO. 

TaKoe noBoaceHHe cbh 33 ho g TeM, uto salami, Koxopue mu yc/iOB- 
ho o 0 o 3 Ha i m/iH KaK ipn 3 H 0 JiorHqec.Kwe , Tpedyiox rm cBoero peuieHWfl 
xexHimecKHx no^xoAOB, oi/iimaiQiiiHxcfl oi npnHUTUx b xhmmh m dnoxn- 

MHH ClIOCOdOB HH^MKaUHM pa^HOSKTHBHUX BeiileCTB C IIOAlOIUbK) yHHBep- 
caflbHux nepecueTHux ycTaHOBOK. 

OcodeHHOCTBK) BKcnepHueHTa b ^3hhom c;iyuae fiB/ineTCfl npniieHe— 
Hwe b nepByio oqepeAb (ec^H He wcoioqHTeflbHO.) -H3nyqaioii|Mx 
H30TonoB. Pacnoaaraa jamaic BHe opraHH3Ma (okojio ero noBepxHO- 
ctm), Heodxo,HHMO Becm HenpepuBHyio perwcxpamiD yAieHbuieKHH vim 
yBe;iH-ieHHfl aKTWBHOcTH b onpeAefleHHHx yuaciKax. Dto .naei bo3moi- 
Hocib cyAMTB o xopaKTepe r ckopocthx nepepacnpeAeneHHA BBeaeH- 

HblX B 0 praHM 3 M H 30 TOI 10 B H 3 OCHOBaHMH [lpflAlUX npMTO 3 HeHKHX H 3 Me- 
peHHfi , x.e. de 3 b 3 hthh npod kpobm, duoncHW ixaHefi, de 3 M 3 Bfleqe- 
HMB H XHMH^eCKOH OdpaOOTKH OpraHOB 38 dHT 0 ro TfCHBOTHOTO. 

CoBepuieHiio eciecTBeHHO, mo Taxoro po^a axcnepuMeHT Tpe- 
dyei HecKo^ibKo CBoeodpasHux MeToji.wqecxHx noAxoAOB, b Hexoiopux 
OTHOmeHKBX CBii3aHHUX C dOMWMH 3KCnepWMeHTa flbHHMK TpyAHOCIHMH, 

qeM oouqtjue npenapamioHHO-xmjMqecicwe H 3 AiepeHMH. £cam, 3 adpaB 
odpa3eu opraiia 3adwToro raHBOTHoro h H3MepjiH ero axiHBHOCTb c 
noMOii{b» cqeiHoM yciaHOBXw, moucho 0£H03HaHHO onpe,ne;iWTb pa^Mo- 
aiClMBHOCIb MMeHHO ^QHHOro Kycouxa TX3HH , TO JIOKQ JIH3aUMH H3Jiy'ie- 
tiVlH B BMTBflbHUX yCAOBRAX QKCIICpHMeHTa npK H3MepeHMH Ha puCCTOB- 

hhh npeACiaBB.iex M 3 BecTHbie TpyAHociw. 

B to nee BpeMH npeoAOBeHHe othx TpyAHoexefi, pa3paooxxa h 
co 3 A 3 HHe MeTo.ua, no 3 B 0 AH»iiiero Jierivo u npocxo b npH'*n 3 HeHHLix 
yuflOBHilJi. KO .'!H 4 eC i 36 HHO pe J. HCTpHpOCiJTb JiBHKeHHe Bei 4 ecTBa b opra- 
H« 3 Me, HMeei 3 HaueHue He to«bko wccHe^OBaHHH Tex <|jM 3 MO/iorn- 

qecKwx npoueccoB, xoiopue dux a Ha 3 BaHbi Buiue, ho h bosmo^cho 
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no3BonnT Haonio.naTb AHHaMHicy h Aoica/iHaauHto neicoTopux ohoxhmhio- 
ckhx npoueccoB. 

Tpw odcTOATe^ibuTBa xupaitTepw3yi0T MeTO,nnqecKHe nepcneKTHou 
PQ3BHTMB 3T0it O0;iaCTH. 

1. TpedyeTCB MeTOAMKa, I103B0nai0maa perMCTpMpOBaTI) H3MeHeHHfi 
HHTeHcuBHOcTH H3nyqeHHa b onpeAeacHHOfl Tomce opraHW3Ma bo Bpeue- 
hw, h npw 3 tom b pa3H0M ,miana30He cKopocTefl. Aoaxhu ( 3 uti> 3apern- 
CTpupoaaHu npoueccti, coBepmatomweca b TeqeHHe HecKOAbKHX cexyHA, 
ecnw peat n,neT oO onpeAeneHHH CKopocreK icpyroodopoia kpobh; 

MMHyT HAH ^aace AeCHTKOB MHHyT npw HCC/ieAOBaHHM AHHaMHKH Haiconae- 
hhb BemecTBa b onpeaeneHHUx opraHax w TicaHax hah ero nepepacnpe- 
Aeneima. 

2 . JUa noAHoueHHoro MccneAOBaHHH cymHOCTM HaOAD^aeMux bba©- 
HHH He,HOCTaTO^HO npOBO,HHTb H3MepeHHfl B K8KO0-TO 0 AH Oft TOUKe 
opraHH3Ma. Otimaa KapTHHa npoaeccoB, ynoMHHaeMux BMiue, MonceT 
Ouib noayqeHa AHoib npn cpaBHHie AbHOM aHanw3e aBneHwK OAHOBpeMea- 
ho b pa3AH>iHux qacTax opraHHSMa. 

3. 3aAaqa 3aKAioqaeTCH He CTOAbKO b tom, qTo6u oomee a« 4)- 
$y3Hoe ft -H3AyqeHHe opraHH3Ma, oOyc AOBAeHHoe BBeAeHneM b Hero 
pa^MoaKxwBHoro Be^ecTBa, He MeinaAO H3MepeHHD HHTeHCHBHocTH 
H3AyqeHHfl b onpe,ire;ieHHOii BUdpaHHoM Tomce, cko/ibko b tom, qiodu 
BHABHTb Aa‘«e KpaiKOBpeMeHHue h He3HaqwTent>Hbie M3MeHeHwa wHTeH- 
CHBHOCTW H3AyqeHHA BO BpeMeHH AAB AOHHO0 TOqKH HAH IIO Cpa BHeHWH) 
c coce,AHMMH yqacTicaMH. npw btom cpaBHHBaeMue hhighchbhocth m 3- 
AyqeHHfl HepeAKQ OTHOCHTeABHO moao pa3HBTCB iiencAy codoK (3aqacTyo 
Bcero AMuib Ha 10 - 30 #). 

BHHBAeHHe CTO/Ib RedOAblllHX pa 3AHqMH B HHTeHCHBHOCTAX Ha 

(pOHe oomero AH<M)y3Horo M3nyqeHHa opraHH3Ma h npn tom b AiiHaMMice 
(i.e. Kor.ua AAHTe/ibHue w3MepeHwa HeB03Mo*HH, ndo H3MepaeMaa 
BeAnqHHa donee haw MeHee dbicipo weHaeTca) npeACTaBnaei Henencyio 
3a^aqy. Jlna ee pa3peuieHHa mu npHMeHnnw npwHHwn KOHTpacTHpOBaHHH 
pa3AHqwn B WtlTeHCHBHOCTHX C IlOMOlIlblO He/IHHeWHOil perMCTpaUHH 
^ -H3ayqeHHa . 3 tot npwHHwn dua nononceH b ocHosy MeTo.n,HKw, nony- 
qHBiueM ho 3BaHwe paAHorpacpMM. B aiofl MeTOAMKe AHHaMHKa nepepac- 
npeAeaeaHH BemecTBa b opraHH3Me ycTaHasawBaeTca c nouotULK) 

HeCKO AbKHX CUHHTHA AHiJHOHHUX cqBTqHKOB, CBH3QHHUX C IlHTaiQlAWMH 
h ycHAHTeabHO npeodpa303aTeAbHUMK ycTpoficTBaMH, cocTaBaasoiAHMH 
"MHoroKana abhuM pa,zi,Horpaip" . 
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B nepBOM BapiiQHTe ripwOop yHMP-I^ (1955 r .) hbabjicb AByx- 

KQHa/IbHUM (Ij. 

JlaHHue, W3naraeubie b Hacxofimeji coodmeHMn, no/iyqeHii co BTopoM 
MOAenbio ripwdopa YHHP-2 - xpexicaHu nbiiuu paAHorpaipoM, m qacxn 4 H 0 
c ipenefi Mo^e;ibK)-qeTwpexKaHanbHUM nputiopoM (pwc.I). 

OchobhoH ocodeiiHocTbio pa^norpa^a bbbbgtcb HB/iwHeilHafl aaBwcH- 
uocib ero noKa3aHHtl or mhtqhchbhocth perncxpwpyeMoro ^'-nsnyMe- 
HMH « 3 to 03Haqaex, mto K3/iyqeHHe oxHocme/ibHO Ma/iofl mhighchbho— 
ctw BOcnpwHMMaexca npnOopoM b npeyMeHbioeHHOM BWAe, xorAa KaK 
wanyqeHMe oxHocwxe/ibHo c5o/ibiuofl (aha AQHiioro paooqero AwanasoHa 
npHdopa) HHT6HCMBH0CIH BusuBBex npeyBejinqeHHo donbiane noica3aHiifl 
npudopa. 

Ochobhum padoqHM peutHMOM paAHorpaiJia bbjib6xcb xaK Ha3UBaeMii2 
KBaApaiH^HblR peHCHM. npw 3T0M peMMe TOK Ha BUXOAe ycxaHOBKH 
nponopHHOiiafleH KBaApaiy mht6HC hbhocih ^-H 3 AyqeHMH, pernoTpnpye- 
MoJt cqeiqwKOM. B odmeM bhab 3xa 3aBMCHMocib onpeAenneicfl BHpa— 
xeHweu 

i-W/) 

rAe t - xok Ha bhxoa 6 pa^Horpaipa, - KHxeHcwBHOcib ^-nsny- 

qeHHH, 4< - K03(j^)HHHeHI npOIJOpmiOHO flbHOCTM. 

Ecjim oxHOCHxeyibHO cmmmca nepeuemaeicfl xoqeqHuil hciohhhk 
'g' -M3ByqeHHH, xo noK33aHHB odbiqHofi annayaxypu dyAyx odpaiHO npo- 
nopUMOHanbHbi KBaApaxy paccxonHHiJ ne*Ay hctomhukom h chgihhkom. 
IIoKa3aHHfl paAworpaifia b Tex le ycxoBunx OyAyx odpaxno nponopuno— 
HaJibHH qeTBepxoii cxeneHH paccxoflHWH. TaKHii odpa30M, HapaciaHHe m 
yMeHbnieHHe noicasaHHM paAHorpa$a npw npnO/innceHMw mam yAaneHHM 
Hcxo^HHKa H3nyqeHHfl ot c^emHKa npowcxoAWi 3HaqHxe/ibH0 donee 
"KOHipaciHO, hgm npw ncnojib30BaHnn oOhhhoH annapaxypn. IIpn 3 iom 
paAHorpa# BuroAHO oxjiHqaexcfl ox MaieMaxnqecKofi MauiwHH, B03BOAHiAefi 
b KBaApaT, TeM, mo b pa.AHorpa$e cxaiHCTuqecKide <£jiyKiyaHnn b KBaA- 
pax He B03BOAHTCH, a onpeAenfl©TCB oOhmhhm 3qkohom pacnpeAeneHHH. 

^ yHMP-I - yHHBepcanbHiiS HenwHeflHO WHxerptipyioiiiHM paAaorpa#. 

MOAenb I. r r ’ 
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IIomwmo ero HenwHetlHOCTW, cyciecTBeiiHUM 0T/iiNiieM pa/iMorpaipa 
ot oOuqHOtl paAM0M3MepMTenbnoti annapaTypn HB/uieTCfl mxe Hu/iwqMe 
Aono/iHMTe/ibHUx pery/iwpOBOK, nositonnioinHX noflCwpaTb pqxmm padoiu 
Kai^oro M3 Kana/IOB B COOTBGTC TBWM C yCflOBHHMH OflblTa W nOCTQBJieH- 

hoM 3aAaqeH. 

npMOop HMeeT 3 H7IH 4 H 33 BBMCHMHX KQ H8 /IQ H COOTBeTCTBeHHO 
3 wjim 4 cuwHTiwi/iBUHOHHtix yKpenneHHbix Ha KOHuax tmOkmx 

uuiaHroB, WMeiomux 6 cTeneHGli cboOoah. 3anncb noKa3aHH0 npow3BOAWT- 
ch qepHHJionwuiymHu ycTpoMcTBOM Ha oOmeft neHTG c oAHOBpeiieHHoK ot- 

M6TKO0 BpGMGHH (.C HHTepBQJlOM 0,^5 C8K. VUl M I CSK.Jj C BBTOMaTM- 

qecKofl OTMeTKoK uomshtb BBeAeHMfl paAHoaKTHBHoro BemecTBa h c 

BOSMOXHOCTbD H8H6CeHHB pa3«M'IHUX OTUeTOK OT pyKH (cOOTBGTCTByiOlAHX, 

HanpuMep, M3MeH6HHio ycflOBMii onuia). 

flnfi Kaworo M3 Kana/ioB npeAycMOTpeHa bosmoxhoctb HG3aBMCM- 

MO0 pGryHMpOBKH pGXHM8. npGJUyCMOTpGHU He TO/lbKO M3M0HGHMB paOOqe- 

ro Awana30Ha b cootbgtctbmm c mhighcmbhoctbi) H3/iyqeHWfl b tom 
MGCTG, Tfle yCTaHOBfleH Ka«,HH0 M3 eqeTqMKOB, HO H He3aBMCMMafl 
peryMpoBica K03<£cpMUHeHTa ycm^ghkh, nocioflHHOii BpeMeHM, a t3kxg 
" nopora" mhtghchbhocth y -M3HyqeHMH, npeBHuieHMG HaA kotophm 
H eHMHGflHO perHCTpMpyeTCfl npHdopoii. Tanaa bosmoxhoctb noAdopa 
onTMMajibHoro peiMMa .hjih kohkpgthhx ycnoBMii oriUTa m BO3M0XHOCTb 
"otctpo0km" ot $OHa , co3AaBaeMoro -M3flyqeHM6M Bcero Tena 
(b tom qacae h ot whamkotopg paHGe BBGAeHHoro b opraHM3M), odec— 
nG^HBaei KOHTpaCTHOe BUHB«GHHG HeOOflbIHHX M3M6HeHHll B MHTGHCMBHO- 
CTM ^ -H3JiyqeHMH He TOJlbKO npH liepBOM HCCJieAOBaHHH, HO H npM 
IIOBTOpHHX BBGAeHMHX H30T0na. 

HeoCxoAMMO noAqepKHyib, mo npH oOuienpwHHTHX mptoaox nccne- 
AOBaHMH Ha/iHHMe b opraHH3Me $-H3Jiyqaioinero BemeciBa, BaeAeHHO- 
ro npM nepBOH M3MepeHHM, /iMMHTHpyeT HeMeAfleHHoe noBTOpeHwe gtoto 
M3MepeHMH. 3to oOciOBTG/ibCTBO b 3HaqHTenbHoK uepe CJiyMT npenHT- 
CTBMeM k donee iaHpoicOMy Mcnonb30BaHMD ^ -M3Jiyqai04HX BemecTB b 
(pH 3 HOAorMqecKOM 3KcnepMueHie, r^e qpeaBbiqawHO Banoioe 3HaqeHMe 
HMeeT MMeHHO nOBTOpHOCTb HadjIDAeHMfl. 

MeTOA HeAMHeMHOii perHCTpauwM y -H3JiyqeHHn, npMxieHeHHtiH 
hqmh b pa^Morpatpe, HMeei npeHMyiiiecTBO nepcA KonnKMHpQBaHHHM 
cqeTqMKOM (,b coqeiaHWM c ooliuhoH cqeTHoa annapaiypoiO, tqk Kax 

^ rOTOBMTCH K BHIiyCEy BOCbMHKa HB /IbHBH MOAeflb. 
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HeMueftHutt MeTOA donee qyBCTBaxe/ieH x HedojibiunM n 3 ueHeHKBu hhtgh- 
CBBHOCTH y'-HBJiyqeHMfl H n03B0flfl6T BblflBHTb Aa«e KpflTKOBpeMeHHUe 
H BeCbMQ He3HQMHTeJIbHbie H3MeH0HHfl paAHOQKTHBHOCTW, IipaXTHqeCXH H6 

oCHapysHBaeMbie KOflJiHiiapOBaHHbiM cqemaicoM c aaHeflHoB peracxpanaefl 
ero noxasanafl. 3 to npewMymecTBO paAaorpa^a nepeA xonjiBMapoBaH- 
Hboi cqeTqaxou uoxet HueTb pemaiomee 3HaqeHae He xoxbxo npa onpe- 
AeneHaa, Hanpidwep, cieopocTW kpobotokb, mo dyAex AexaflbHo noxa3a- 
ho HH*e, ho h npa iienoM pn^e Apyrax npaxa3HeHHUx accaeAOBaHBH. 

Hcnoflb30BaHHe ripaHnana HenMHeKHoH perncipaunn ft -a3flyqeHBfl 
b coqeTaHaa c MHoroKa Ha/ibHocTbD paAnorpa$a a bosmoxhoctbio pa3- 
jnmHux "HacTpoex” npaMeHBTenbHO k KOHKpexHuu xpedoBaHKHM sxcne- 
pwweHTa SHaqHTenbHO pacHiapaex bosmoxhoctb ocyuiecTBfleHHH cauux 
pa3H00dpa3Hux npnxH3H6HHbix accneAOBaHaK c noMombc y' -aanyqaio- 

I5HX B30T0D.OB. 

I. MoAenbHHe BKcnepMiieHTH 

IlpeHMymecTBa HennHettHofl peracTpai*aa ^-H3/iyqeHBfl aha npa- 
iM3HeHHtix nccfleAOB9HH0 no CpaBHeHHD C OdtmHO0 nponopmioHanbHOS 
peracTpanaetl HarjiflAHO buhbabdtcb yxe b MOAeflbHux sxcnepaMeHxax. 

B 3thx onuiax AHHaMaqecxae ycaoBaa pa3H00dpa3HHx npaxa3HeHHHx 
nccneAOBaHB0 Kax da MMBTapyiDTCfl nepeMemeHaeM y -paAaoaxTBBHHx 
BCTOqHBXOB BAO/ib JIHHHH pacnOflOEeHBfl CqexqBXOB. 

JIjih cpaBHeHHfl oabh H3 K3H8 jiob paAaorpaipa nepexacqeH Ha odnq- 
huM AHHettHuS pexHU, TorAa Kax ABa Apyrae xaHana HaxoAflxca b pa- 
doqeM HeMeeHHou pexrnie. 

npeHMymecTBa He/iHHeBHoro pextuia oxqexjiBBO npoaBflBDxcfl npa 
ducipou nepeMemeHHH OTHOcme jibho c^emuKOB paAa paBHOoxcxofluax 
Apyr ot Apyra xoqeqHbix £ -BCTOqHBXOB. 

Pac.2a H3odpaxaeT reoMeTpaqecxae a ABHaMaqecxae ycnoBaa 
3xoro MOAenbHoro onbixa, a hb pac.2d npeACTaBJieH odpasen sanaca 
nonyqeaHHx npa btom pe3yjibxaxoB Ha jieHxe. 

Kax bhaho hs pac.28, npa HenaHeftHOM pemie xpaBue (xpaBue 2 
a 3) 110 U 6 HT npoxoxAeHHa npenapaTOB noA cqeiqaxaMB BUflBnaeTCH 
coBepineHHO oxqeuiHBQj npenapaiu, OTCToamae Apyr ox Apyra Ha pac- 
cxobhhh 8 cm xopoiao odHapyicaBaDica Aa*e npa ABaxeHaa co cxopocxbD 
20 GM/cex* B to le BpeMB no xpaBoH I, cooxBexcxByDiiieia naaeMHOMy 
pexaiiy, odHapysaTb MOMeHi npoxoxAeHaa OTAeflbHHx npenapaTOB noA 
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CMemuKOM npaHTHHecM He yAaeTca. 

Eme donee omeTMBO npenwymecTBa paAnorptupa oOuupywiBaioTCfl 
npH HeodxoAHMOCTH BHHBHTb b ^HHaMHKe Hedo/ibinoe yBe/nmeHne paflHO- 
8KTHBH0CTH H8A CpejKHMM "$OHOM”. TaKOfl 38^348 npHdjiMscaeTca no 
yc jiobhhm k 3a^ane onpeAeneHMH BTopoft bo/ihh b paAnoxapAworpaMMe, 
a TaKxe k ycnoBWHM noBTopHoro n3MepeHMfl cKopociH KpoBOTOKa . 
IIoAodHue ycnoBHH MOAentHoro onuia B0cnp0M3BeAeHH Ha pnc.3a, a 
pe3ynbTaTH Ha pHC.3d. Kqk bhaho H3 pnc.3a, no noicaoaHHflM ;niaeH- 
Horo KaHana (KpHBaa i) npaKTimecKH He yAaexcfl BHABMTb MOMem npo- 
xoxAeHHfi HCTonHHica 0,5 MKKiopn Co^ 0 , HaxoAamerocfl cpeAH ictom- 
hhkob b 2 pa 3a MeHbiuett bkiubhoctm . Me*Ay TeM oda HennHefiHue xaHa* 
aa (icpHBue 2 u 3) buhbmut AByicpaiHoe yae/iHqeHHe paAHoaKTMBHooTH 
coBepmeHHO oiyeiflMBo,mo AOCTuraexcfl cooiBeTCTByioiuHM noAdopoM 
pewjMa paOoTH npHOopuj, b coyeiaHHH c BBeASHHeii AHCKpwuHHamiH Ha 
BUXOAd. 

J/l f HaKOHeni, nocneAHHB npHuep ns odnacTW HOAenmux 3 Kcnepn- 
ueHTOB - perHCTpauHH (ppoHia npHOflHxaDmeitaa k cqeTqi'xy paAnoaKTHB- 
Hofi "boahh". B AaHHOM cnyqae paAnoaKTHBHaa "bo HH a" (cooTBeTCTBy Io- 
nian, HanpaMep, nepeiiecieHHD BBeAeHHoro b xpoBb paAMoaKTHBHoro 
BemecTBa) H300pasaeTCH b BHAe ABHacymerocn piua H3 10 Hedo/ibimix 
(no 0,25 MKKiopH Co^) npenapaxoB, HaxoAamwxca Apyr ot Apyra Ha 
paccTOHHHH cnainKOM Ma/iOM abh "pa3peiiieHHfl" orAeABHHx npenapaioB 
pHAa. npH 3 thx ycnoBHHX npojcoxAeHHe Bcero pflAa noA cyeniHKOM pe- 
rHCTpHpyeTCH, Kan noxasano Ha pnc.4d, b BHAe "cTonooopa3Hofl" 
kphboH (AaHHHe pHC. 40 cooTBeTCTByioT aeMHeJiHOMy pe*Hiiy bo Bcex 
Tpex KaHanaxj c <jpe3Btma0HO xpyTUM ippoHTOM HapaciaHHa h cnaAa- 

HHfl 8KTHBH0CTH. 

IIpHBeAeHHhie npnuepH npHMeHeHHH paAHorpa^a b MOAenbHHX 
3KcnepHMeHTax cBHAeTenbCTByioT o tom, wto c noMombio oioro npwdo- 
pa MoryT omb HccneAOBaHH Taxwe AHHaMuqecKHe 3aAa^w, Koioptie 
dbiAH Hepa3peniHMH npn Hcno/ib30B8HHH odbiqHoB annapaiypn. 

2. IIpHSH3HeHHHe HCCaeAOBaHHH 

Kax yse OTMeqa/iocb, npni:M3HeHHue HccfleAOBaHHH c noMombe 
paAHOaKTHBHHX H3OTOII0B MOryT OHTb qpe3BUqaHH0 pa3H00dpa3HMMH. 

B HacTOfliiieM coodiiieHMM mh paccMoipHM npHMepa raxoro npHMeHeHKH 
npn onpeAeneHHH reMOAMHuMHqecKax napaMeipOB h cxopocTH KpoBOTOKa 
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d pa3JiwMHbix yMoci'Kiix opraHwaua. 

Banana onpeAeneaw/i oKopoc'rw icpoaoTOKa aubho ctomt nepe,n km- 
HHUHCTaMM K (pH3MO/lOI’aMM W HM66T AJlHHHyiO MCTOpHlO CBOeTO pa3BHTMfI. 
OAHaKO M3 MHDmHCJieHHblX npHMeHeHHIJX MeTOflOB HD OflHH noxa He MO- 
aeT CMHTaTbCfl y^OB/ieTBOpfllOIHMM COBpeueHHUM TpedOBaHHflM. 

TpyAHI>CTM SaflaHW MOttHO IipOH/I/liOCTpWpOBaTb XOTB dfcl TeM, HTO 
h b HaoTOiinee Bpewa uponaraHAwpyeTCfl npmaeHeHne "kpobobux" MeTO- 
AOB He TO/lbKO B 3KCnepMMeHT0X Ha HCMBOTHblX (2), HO H B K/MHMKe 
npw AwarHOCTM^ecKHx oOc/ie,noBaHWflx lWAe'n (3). 

Taicoe noflOiceHHe co 3 ,nanacb b cbh3h c TeM, mo odbmHaa paano- 
HBMepHxenbHaa annapaTypa 0KQ3anacb coBepmeHHo Henpucnocod/ieHHofi 
h npaKTHHecKw Henpwro,u,HOtt Ana onpeAe/ienMa, HanpiiMep, uouema no,n- 
xoAa k cqemwKy pajtfioaKTWBHoro BemecTBa, HaxojmerocH b kpobhhom 
pycne. 

Mcno/ib30BaHwe KOfl/mwaTopa Aflfl BmeneHHH y3Koro HanpaBJieHHO- 
ro nyiKa ft -n3JiyqeHHfl, wcxoAflmero H3 onpeAeaeHHoro yqaci’ica opra- 
HH3Ma HeBno«He peuiaeT 3a.naqy. Ochobhhm HeAOCTaTKOM KoaMMaiopa, 
npMMenfleMoro Ann ncc/ie,noDa huh nepH^epwqecKoro KpoBOodpameHHfl, 
HBiiaeTCfl HeoOXOAHhiOCTb BBe,HeHHfl OTHOGMiejlbHO BHCOKHX fl03 paAwo- 
aKTHBHoro HHAMKaTopa. He MeHee cyiuecTBeHHbiw HeflociancoM ko/dihmh- 
pOBaHHoro cqeTHMKa b coneTanwH c oduqHOtt H3MepHTeJiLHofi annapaiy- 
poM BBBBeTCH HeB03MoncHocTb ooHapy*ennfl He3HaqwieBbHux h Kpanco- 
BpeMeHHHx HSMeiienufi WHTeHCHBHOCTH perHCTpwpyeMoro H3/iyqeHHfi. 

Tan, npw npHKH3HeHH0i£ ooc Jie,no3aHHH b CTOTimecKMX yc/inBHfix, Kor^a 
Tpedyeicfl BHHBKTb MeTacia3H 3/ioKaqecTBeHHOH onyxo/m no n3C3 wpa— 
Te/itHOMy nor/ioineHwo b hwx MeqeHoro BemeciBa, KO/i/iHMHpoBaHHHfi 
CUHHTH-TilflUWOHHIiH C4emHK n03BO/IfleT BUBBHTL He MeHee qeM TpeXKpaT- 
Hoe iipeBuiueHMe KOHueiiTpaiiMH H30Toria b Hedo/ibinou yqacxxe TKaHM no 
cpaBHeHHB co cpe r i.HeM KOHueHTpaanefi OKpyeaioywx TxaHefi (4). Ecnw 
Obi oOc /ie,noBaHne Ouno CBfl3aH0 c HeodxojiHMOoTbio npoBOAWTb AWHanime- 
CKwe MSMepeHMii, to Aa«e TpexKpaTHoe npeBUiueHtie KOHueHxpaijwH H30io- 
na oKa3a«ocb oh hbho HSAOCTaxonHUM. 

Me«,xy tsm, icaic noKa3aHo homh b Mo^enbHux aiccnepuMeHTax, 
noAodnan aa^ana Moaex duib Bno/iHe Mexico pa3pemeHa c noMOuiba ho- 
/iMHefiHoro MeTo^a perwcxpaijMH ft -M3JiyqeHHfl (cm., Haripwiep, 
pHG . 3 , rjie a t HM Meio^oM omeT/iMiJo BUBBJiHeTCH flByKpaiKoe yBeBwqe- 

HH6 p 3 A. H 0 3 K T H B H 0 C T H B £HH8Mim6CKHX yCJIOBHHX). 

B K04CCTBC IipH.MOpO AKHQMHHeCKMX QpH%H3HeHHUX H3MepeHH0 


* . 

A':- 

•■fat'’" 

■ Jl' 
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Ha puc .L? np m 3 0 , 21 , h to ji odpuuoK 3aiincM noKQ3auH« npw onpe,ne/ieMm 
CKOPOCTH KpOBOTOKa y KpOAHKB . OlIHT npOHOAH/ICfl C nOUOIUBD paAHO- 
rpmiia npw HG/iWHeiiHOM pghchme i Bcex 3 kqho^ob. 13 Bony yxa Kpo/imca 
BBOAOM 10 UXKDpi BBTOliaZHVeCKOil OTMGTKOH M0M61.TQ 

BBeaeHHJi (xpuBa si I Ha pnc.5). JlBa cqemMKB du/iw pacno/iosenu chm- 
MeTpH^Ho B cpeAHeH oOnaciH npaaoro h zieBoro dejjep (xpHBue 2 w 3) , 
TpeTwfi cqeiwiK Cun ycTanoB/ieH b oo/ibctw cepAua (icpwaan 4). 

Kbk bhaho m 3 pwc.5, MOMeHT npwxoAa paAwoaKTHBHoro BemecTBa 
ot yxa k Meciy pacno/ioneHHa chgthhkob odHapyiHBaoica Ha Kpwuux 
2,3 w 4 Bno/iHe omex/iHBo. 

Kax yie yica3HBaflocb, b paAHorpa^e npeAycMoxpeHa pery/iwpoBKa 
toK noporoBoa mhtghchbhocth ft -H3/iyqeHHJi, npeouuieHMe hba koto- 
P°h HeflMHeiiHO perucTpHpyeica npwoopoM. 3 thm ooeciiemjBaeica bo 3 - 
moschoctb npoBe^eHMA nocneAyiomMx onpeAe/ieHKfl cKopocm KpOBOTOKa 
C HOBTOPHUM BBe^eHMeM paAMOUKTWBHOrO MHAMJeaxOpa IHBOTHOMy Ha 
$OHe paHee BB.e.neHHoro W30iona. 

Ha pnc.6 npeAexaBAeH npmiGp tskoto noc2ieAOBaxe/it.noro onpo- 
AeflBHHfl CKOpOCTM KpOBOTOKa C IlOBTOpHUM BBeASHHGM 10 MKKIOpM 
qepe3 Hecxo/ibKO mhh ( yt noc/ie nepBoro BBe.neHHB tou te ao3h, 
PacnonoieHHe c^emuKOB h cooTBexcTBGHHo kphbhx npw otom xaicoe *e, 
KaK w b onme, pe3y/ibxaTu Koxoporo H30(5pai£eHu Ha pnc.5. Kax b:ia- 
HO H3 pHC.6, MOMeHT nOAXOAa "paAMOaKTHBHOii BO/IHbl" K Od/IQCTM pac- 
nOflOUCeHHH CHeTWMKOB BblBB/lfleTCH npH nOBTOpHOM BBeAGHMM WHAMKaTOpa 
ho ueiiee omeT/inBo, neM npw nepBOM bbgashwh, 

OcoOeHHOCTM 3H3 TOMH'ieCKOro CTpOeHHH KpOUMKOB MCK/HOHOex B 03 - 
MOTKHOCTb no/iyneHUH pa ,411 0 xa pah 0 r paMM h c noMonibu cieTWHKa, pacno/io- 
leHHoro HaA oo/iacTbo cepAua. Il03T0My npw noAdope pemmia padoxu 
cooTBexcTByramero KaH&aa paAHorpatpa ciaBH/iacb so.na'ia /iwiub mokch- 
Ma/IbHO qeiKOTO BHflBfleHHfl UOUBHTa npMXOAa paAHOBKIHBHOa KpOBH B 
cepAae. Taxaii 3a^aqa aymne Bcero peuiaeicji npw yc/iOBiwix, ooecnemi- 
BaioiUMx perwoTpaamo cTyneimaioM kpwbow, Kax 3 to h ASMOHcrpiipyeTCH 
Ha pwc.5 m 6 . OdpaiuaeT BHMMaHwe Oo/iBuian Kpyxn 3 Ha cppoHTa axon 
CTyneHqaTori KpiiBon. Ha/mmie cto^b Kpyxoro ipponia odecnemiBaei 
BHCOXyn TOHHOCTB peTHCTpaUMH MOMGHTa npHXOAS paAHOQKTMBHOii KpOBH 
b cepAUG, no3BOflflfl KO/iHHeciBeHno onpeAe/uiTL oahii m 3 cymeoTBeH- 
hhx napaMexpoB KpoBOOdpouienmi - napaMexp BpeueHH. 


B oimxax Ha «hbothh: 

llOHO A b 3033 H B 

odirWHO npMMOHH eMoro 


^nl?L 0n ^ e ^ e/ieHW ' 4 CKOpOCTM KpOBOTOKa tiLlfl 

KayeciBe Oo/iee AoaroxuBymei’o rt 3 a;.!eawTe/i/ 
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II pH oOcneAOBaHMH nioAeil ao cmx nop He yAaBanocb aaperncTpH- 
poBQTb m pBAHOKapAuoppaiuiy m CKopocTt nepwpepMqecKoro xpoBOToxa 
o^iioBpeMeHHo. IIoAodHue Aamme yAaBa/iocb no/iynaxb jinuib nopo 3 Hb 
npw noBTopHux Hcc/ieAOBaHMflx. HeAOcxyrinocTb OAHOBpeiieHHoro no/iy- 
H6HMB XQKHX A3HHUX npw OAHOKpaiHOM OOCAeAOBQHHH OdyC/IOB/ieHa H6 
to/ilko OTcyTCTBHeM (mjiw Ma/ioK pacnpocTpaHenHOCTbio) MHoroxaHaAb- 
hux yciaHOBOK; cymeciBeHHbie xpyAHoexw B03HMxaioi b cbb3h c Heod- 
XOAWMOCIbH) 3aperHCTpHpOBaTb OAHOBpeweHHO K8K CpaBHMTe/lbHO KOM- 
naKTHyio nopunio paAnoaKiHBHoM icpoBn b cepAUe, Tax w cw/ibHO pa3Be- 
AeHHyo paAHoaKTHBHOCTb, AoxoAfluiyiD c tokom icpoBH, HanpwMep, ao 
HHKHHX KOHeMHOCTefl. 

Bo3MoiKHOCTb He3aBMcwiioro noAOopa pencwiia padoxu xaxAoro M 3 
xaHanoB paAworpaipa d/iar onpHBiciByex pemeHHio 3 ion aaAaqu. Ha 
pwc.7-II H3o0pa**eHH pe3yjibxaxu odcjieAOBaHHn JiioAeft c noMoinbio paAwo* 
aKTMBHOrO HaTpwa (npH BBeAeHHM 30-50 MXXQpM Nq 2/| 

Ha pwc.7 npeACTaBneH odpa3eij aanwcH npH cneAyraAHx yc/iOBMHx; 

I - aBTOMaTwnecKDfi oxMeTxa MOMeHTa bbsabhuh 50 MxxiopH Na 2 ^ 
b /ioxxeByio BeHy; 'i - perHcxpanwa noxa3aHH0 npw pacnojionceHww cnex- 
^Mxa HaA oO/iacTbio npaBoro xpaa cepAna ; qyBCiBwxe/ibHocib xaHa/ia 
yMeHbiueHa^, "xcHipaciHocib", Bbicoxaa. 

y 3KH0 n«K COOTBeTCTByeT npHXOAy paAWOaXIHBHOB BeHO3HO0 KpOBK M3 
MOKTeBOii B6HU b npaBoe cepAue (bocxoabiuhK ynacxox xpwfloa) a bhxo- 
Ay paAnoaKXHBHocxH M3 npaBoro cepAua b jiencwe (hmcxoabamB yqacxox 
kphboK). Bo3BpaiiieHHe paAMoaxiMBHoB KpoBH H3 /ierxwx b /ieBoe CepA- 
ue npw xaxoM pe^MMe w pacno/ioseHHH cneinwica He perwcipupyeica. 
KpHBHe 3 h 4 cooxBexciByiox npnxoAy xpoBH b BepxHDD qacxb deApa 
h b hhshiok nacib McpoHoacHOtt MUiimu. PabHHAa bo BpeueHH noAseMa 
3 xmx icpHBbix xapaKiepM3yex BpeMB npoxoncAeHwa xpoBH Ha yqacxxe 
ox Hana/ia deApa ao HwraeM xpexw rojieHw. PaccxoaHwe new cqeiwH- 
xaMM y AaHHoro HcnuxyeMoro du^o paBHO 50 cm, a BpeMB npoxoKAeHHa 
xpoBH no axoMy yqacxxy (cyAfl no pa3H0cxn MexAy noAbeiiou kphbhx 
3 m 4 Ha pwc.7) 13 cexyHA. IIo 3 imm ashhum motkho onpeAeawib cko- 
pocTB xpoBoxoxa Ha 3 iom yqacxxe, xoxopaa b aohhom cnyqae cociaB- 
JineT oko/io 4 cM/cex. 

jio3a bl) MKKiopM Ha^ npMMeneHa c ne/ibE) Mcc/ieAOBaHMB MueuHO 
nepw(pepnqecKoro KpoBoodpameHHfl, xorAa Kax a^h perwcxpamiH 
paAMOKapAMorpaMMU A03a Moxex duib yMeHbmeHa b HecxOAbKO pa3. 
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Hq pnc.8 npHB6A6HU peayflbiaibi o<5c JieAOBaHMJi , npn itoxopoM 
cweiMHK b odflacTH cepAUa (KpHBBfl 2 ) pacnonaranca hba neauu xe/iy- 
AomcoM dnn*e k cpeAHeK jihhhm. HB0 Apyrwx c^emHKa Ou/ih pacno/io- 
xeHU cHMMexpH^HO y HMiHeK xpexH npaBOii m jieBOfl WKpoHoxHbix uuiuu 
(K pHBUe 3 H 4). OAHOBp8M0HHOCIb nOAtGUa KpMBUX 3 H 4 CBMAexeab- 
CTByeX 0 CHMMexpMM KpOBOOOpauieHHB B HHTCHMX KOHeMHOCIBX Ha ypoBHe 
HMicHeH xpem roaeHeH. B ooaacxH cepjma (Kpnaafl 2 ) aeiKO sapem- 
CipMpOiiaH M0M6HT npMXO.Ha B6H03H02 KpOBW B IipaBOB CepAUQ (.BOCXOAfl- 
HH0 yaacxoK KpHBOtl) si buxoa apiepnanbH0H kpobh H3 neBoro cepAUa 
(HHcxoHflmHK yqacxoK). "CeAflOBHHa" kphboM, cooiBexciByioinafl npo- 
xoTt^eHKio kpobw no Manouy icpyry, BupaieHa HeomeiflMBO, w(5o 
"KOHipacTHocTb" KaHana dujia HauepeHHO CHwxeHa b cbh3h c HeodxoAM- 
uoctbs) sapemcxpHpOBaib paAHoaiciHBHocib K8K b npaaoM, xaic h b 
H 0 bom cepAiie. Teu He lienee no oduielt npoiHxeHHOcxH 3ioro luwpoicoro 
uaKCHMyiia mokho, no-BHAHMOMy, cyAHTb o cKopocxw npoxoncseHHfl icpo- 
bh qepe3 aericae (no uajiowy xpyry). 

Ha psic.9 npeflciaB/ieH oOpa3eu 3anncH npf • aoroicaHa/ibHOfl paA«o- 
KapAHorpa(pHH - c ycxaHOBicoH xpex AammcoB b oOnaciw cepAUa h 
qeiBepioro-B odnaciti npaBoro nencoro (KpuBaa 2 ) ; KpuBan 2 wcncm- 
^ 30BaHa xaKxe am oiueiKM MOMema BBeneHHH 30 mkk»ph Na 2 ^ b 
noKxeByD B6Hy (npaMoyronbHUfl wMnyjibc,). Kpnaan I nonyueHa ox Aax- 
miKa, ycxauoBneHHoro hba cpeflHefl odnacibD cepAija, KpHBaa 3 - y 
npaBoro Kpafl, kphbhh 4 - y aeBoro Kpan cepma. raOapmu AammcoB 
b AaHHOfl MOHeaa paAnorpa$a He no3B0JiHflH, k coxaneHno, ocymeciBHib 
oniHMaflbHyi) ycxaHOBKy abx^hkob ajih nonyqeHHB y3KHx uaKCHuyuoB, 
noAoOHHx nmy, saperwcxpapoBaHHOMy , HanpuMep, hb kphboB 2 pwc.7. 
HeAociaxo^HO dnaronpHfliHoe pacnojioieHHe ast'ihkob 3acxaBH«o chh- 
3HXb "KOHTpacxHocib" pemcxpamiH He xoflbKO A«fl c^emHKa, ycxa- 
HOBJieHHoro naA cpeAHeB odnacibD cepwa, ho xaicace h Aflfl KpaKHHx 
c^exMHKOB , b CBH3H c qeu MaKCHMyMu no/iyMH/incb 3Ha*iHTeflbH0 Oonee 
uiHpoKHMH, neM Ha KpHBo0 2 pwc.7. TeM He Meaee, Ha kphboH I 
pHc.9 (c^exm HaA cpeflHe2 odBacibD cepAna) npoBaa Me«Ay AByMfl 
uaKCKuyuauH BHHBBHexcn aocxgxo'iho omeiBHBO n o0dik2 bha aioM 
EpuBoK BnoflHe cooiBeiciByex "KflaccHMecKoB" paAWOicapAHorpaMMe, 
BnepBHe no^yueHHoa IIpMUMexannoM c coaBTopami (5;. 

Iociohhcxbom BnepBHe ocymeciBneHHoa HaMH MHoroKaHa«bHo2 
paAHOKapAssorpa$HH cneAyeT cmixaib bo3hoshocxb oAHOBpeueHHoro, ho 
pa3Ae/ibHoro HadADAeHHH, 3a npoxoicAeHHeu paAHoaKXHBHoK noppHH 
KpoBia >iepe3 pa3AnyHne oiAenu cepAUa. 
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TaK, HanpMMop, ne pnc.9 mokho conocxaBwib AByropdyio pa,Awo- 
Kapporpaimy (KpMBafl I) c oflHOBpeMeHHO aaperucTpupoBaHHUM nocxyn- 
neHweu paAMoaKTWBHOft kpobh b npaBoe cepAUe (kphbba 3), b nencwe 
(KpHBUfi 2) m b jieBoe cepaiie (icpHBatf 4). 

nucaeAHflfl MOAenb BOCbUHKaHaabHoro paAnorpaipa eme donee 
npwcnocodflena rjia wHoroKana/ibHoa paAMOKapAMorpaipHH. Mantle rada- 
pHTbl AQTHHK0B B 3T0M MOAenH I103BOfl.flT TOHHO yCT8H0BnWBaTb 4 CMei- 
4HKa H8A 3aAaHHbiMw yuacxicaMH cepAUa. IIpw xaicoH onTMManbHOH ycxa- 
HOBKe KOHipacTHOcxb pentcxpaiiHii uo'atex duixb AocxaTOHHO bucokoM, 
mo no3Bonwx saperncxpHpOBaib npnxoA MMeHHO ochobhoH Maccti paflHO- 
aKiHBHoM nopuwH kpobh b hoc JieAyeMuii yqacxoK cepAua c 3anncbio 
axoro npouecca b BHAe ocxporo OAHHO'jHoro nrnea, noAodnoro rmicy 
KpHBoK 2 Ha pwc.7. 3x0 Aacx BOSMOKHOcxb npeACiaBHib paAMOKapAHO- 
rpawMy b BHAe 2 pa3AenbHbix hhkob, mio JiaMepaH k Ae Bncinep cmma- 
ioi HeAOciHTicHMbiM hh npn KaKOM pacno;io*eHHH eAHHCiBeiiHoro AaTmina 
(6), x.e. npw OAHOKaHanbHoM paAHOtcapAHorpaquiH. npH ncnonb30BaHHH 
4 ManoradapwiHux aoxhukob aha UHoroKaHanbHoH paAHOKapAHorpatpun 
2 AaiHHKa moicho pacnononcHXb b odnacxw neBoro cepAAa h 2 b oonacxn 
npaBoro, mo, no-BHAHMOuy , ycxpaHWT HeodxoAHMoexb peHireHOCKonw- 
necKoro KOHipo jib , npHMeHBBinerocfl npn ycxaHOBKe eAHHCTBeHHoro 
AaxHHKa (6) h, BMecxe c xeu, odecnemiT peryimpHyio perHcxpaitHH) 
paAHOKapAworpauM b BHAe AByx pa3AenbHHx iihkob (xoiopue b onxn- 
ManbHux ycnoBHflx aomhu BuimcuBaibCH ABaatAU - ox Kawfi napu chm- 
MexpHHHO pucnonoKeHHHX c^emuKOBj. 

MexoA paAnorpa(jHH npuMeHHM h aw HccneAOBaHWfl CKopocxefi ne- 
peMeniHBaHHfl BemeciB b itnpKyflHpyioineH kpobh, a xaiose hx bhxoa' .3 
KpOBeHOCHHX cocyAOB npw ycnoBHH A«nienbHOK perwcxpauMH paAnoaicxHB- 
hocih b odnacTH cepAua. CyAfl no nony^eHHHM ashhhm nepeiieiiiHBaHMe 
xjiopHcioro Haipwfl b kpobh npanximecKii 3aKaHmaBaeica Hepe3 40 cex.; 
nocneAytomee 3Ha^wxenbH0 donee ueAneHHoe cHH®eHne ypoBHH paAHoax- 
IHBHOCTH CBB3aH0, nO-BHAHMOMy , C BfaIXOAOM HaipWfl H3 KpOBeHOCHOS 
CHCieMH, Aflfl ycxaHOBneHHB paBHOBecaux H3oxonHux cooxHomeHHfi Me«Ay 
naipweM KpoBK h HaxpweM TKaHeBHx KMAKoexeB xpedyioxcfl, kbk H3Becx- 
ho, y«e ^ecBTKH MHHyx. 

HccneAOBaHwe cKopocin BcacUBaHHfl b KpoBt BemeciB, BBeAeHHHx, 
HanpHMep, n0AK0«H0, xaK«e xopomo ocyiAecxBnaeicfl nyxeu perHoipt-AHU 
paAHoaKXHBHociM b odnaciH cepA4a Cexopofi cHemnK motoo nociaBHib 
npw 3 tom H3A MecTOM BBeAeHHfO . Ilocne noAKO*Horo BBeAeHHfl 

24 

50 MKKtopH Na (b oonacxH noKieBOH BeHu) mh HadnBDAanw nocxeneH- 
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Hoe nojiuaeiiwe (HanwHa/i c 15-30 ceic. noc/ie bboaghma Koncyy 
H HapaCTQHHe paAMOaKTWDHOCIH KpOBM. IlpM 3I0M ypODGHb pOAMOQKTHB- 
hocth b oOnacTH cepAUQ, npndflH3HTc/ibH0 aHa;ionmnuM ypoBHB qepe3 
30-40 ceic.nocAG BHyTpMBeHHoro BBe^eHiui, HaO;i! 0 Aa;icfl qepe 3 3-3 mmh. 
nocae IlOAKOlKHOfl HH'beKllMM 50 MKKIOpH NQ 2Z| ; XOlfl B OdflflCTK IlOA- 
KOiKHoro Aono (mgcto BBeAeHKfO b 3tg BpeMB coxpaHfl/icfl eme blicokhM 
ypOBGHB pQAHOaKIWBHOCTM. 

OdHapyuceHHafl xaKMM odpa30M cicopocib BcacHBSHnn oica 3 ajiacb 
3HamdTeBbH0 Bbiuie 10 ft, Koxopan npcfliionaranacb paHGG. Otot $bkt 
caM no cede HHiepeceH m 3acjiyncHBaei AaflbHeflwero ucc/ieAOBaHHA. 

Hpe3BbiqaflH0 nnoAOXBOpHHM oica3a/iocb npn?.ieHeHne MexoAQ paAHO- 
rpatpHH AflB BHHBflGHHA H WCCJIGAOBaHWH aCMMMeTpMM KpoBoodpaiueHHB B 
KOHeMHOCTflX. IIpH 3T0M ABa C^eTMUKa (b MeTbipeXKaHaBbHOfi M0^e/1H 
paAHorpaiJia - ABe napu) ycxaHaBflMBaioicfl b CHMMexpHqHHx xomcax 
KOHe^HocTeii, HanpwMep, y cepeAHHU HicpoHOiHux Mania. Hanwque cabw- 
ra Mew MOMeHiaMM noAxo.ua "paAHoaKTHBHofl bobhu” k Meciy pacno- 
houcghwh cyemuKOB CBMAeieBboTByei o na/inqnii acHMMexpuH KpoBOod- 
pameHwn. IIpn AByxKaHa/ibHou odcueAOBaHMi (c nowouibio AByx— h/im 
T pexxaHa BbHoro paAH 0 rpa$a ; b nocneAHGM c/iyqae ipeinH KaHan,KaK 
HenapHuB, aab HccjieAOBaHWH acMMMeipwn He ncno/ib3y6icfl.) oOHapysn- 
BaeTca Ha^Hwne hah oicyiciBHe acHMMexpwn KpOBOTOKa io/ie>ko Ha 
ypoBHe pacnononceHnB cqexqiiKOB. HexupexicaHaiibHOG odciieAOBaHHe 
no3BOJineT cpaBHKBaiB acMMiieTpuH Ha pa3BwnHux ypoBHflx npa oaho- 
BpeMeHHOM COnoexaBAeHMH CKOpOCiefi KpOBOTOKa B AByX CHMMeTpHH- 
Hiix ynacTKax (HanpHiiep, Ha yyacuce "KOneHO-roAeHDcxon" unit "ko- 
JieHo-cepeAHHa hkpohouchoh muuihh") npaBoft h /ieBoH KOHeMHoexeti. 
Pe3y/ibiaxwBH0CTb yexupexKaiiaABHoro MeiOAa 3Hanme;ibHo BHine, qeM 
npw AByxKaHa/iBHOLi uccjieAOBaHww, wto HMeeT ocodeHHo doflbinoe 
3HayeHne b KUHHHxe ripn oduHiepupyiOAeM 3HAoapTepHwxe, ranrpeHe, 
odMopoweHHBx h x.n. , b yaciHOCTH, npw HeodxoAnMocTH xwpyprHHe- 
CKoro BMeniaie/ibCTBa aab onpeASJieHHB MHHHMa/ibHofi bhcotu aMnyxaawn. 

BMecTe c xew, Aaace c noMoinbD xpcxicaHaiibHOfl MOAeiw (Koxopaa 
B A3HHHX yC/IOBHBX MCn0flb3yeiCfl KaK AByXKaHaflbHafl) iiOAXBepWHa 
BucoKaa AHarHocumecicafl iieHHOcib MexoAa npn KOMn^eKCHOM naoopa- 
TopHO-KflWHMHecKOM oocneAOBaHHM. Ha pnc.IO h II npeAciaBJieHH npw— 
Mepa odcneAOBaHHfl, odHapyswBiiiHx qeTKyio acntiMexpHD KpOBoiona b 
hmxhhx KOHeqHocTBx npw onyxojiBx Mosra (padoTa npoBOAH/iacb b 
IlHCTHTyTe HeKpoxapypruH HM.BypAeHico AMH OCCP (7). Ha 3xnx piicyH- 
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nax: I - OTM0TICQ MOM0HTQ DBe^QHWfl, 2 - nOICU 3a irlKil XaHO/m CO C40T- 
qMKOM , paCllOflO« 0 HHbU,l 13 CpeAHGtt OdflQCIH neDOfl MKpOHOYHOfi MUlllUH, 

3 - to nee npaBoH m 4 - otugtku bpgmghh (cexyHAH). ConocTaana- 
hhg ashhux paAHorpaipwn o pe3y/ibxaTaMH Apyrwx laMHHKO-AMarHocTwqe- 
CKMX HCC/IGAOBaHttH (dCOpOCTb pQCnpOCTpailGHWfl ny/IbCOBOK BOJIHU, 
icoiHan TOMnepaxypa, KaiioiiHpocxonwfl ; nneTM3Morpu(i)Hfl w Ap.,) no3BO- 
juigt npno«H3MTbC)i k iioHHMBHHD npwpoAN naTonorimecxor o npouecca ; 
b nacTHOCTH, B0 3Muncna AH#epeHUwanbiiafl ambtho cthkb HetfporeHHUx 
acnMMexpuJi xpoBoioxa, npojiBJinioinwxca a) b acuMweipHH i-oHyca cocy- 

AHCTOll CT6HKH H 6 ) B aCHMMBTpHK KatlW/I/lflpHOM Cei'M. 

OcOOiiK WHTepGC npGACTOB^fllOX p03y/lbTaTU HeMHOTOMMC JI6HHUX nOKa 
odcnoAOBaHwH, npw xoTopux acHuueTpMfl xpOBOioica (BbiBB/iBowaa we'TO- 
Aom paAWorpatpHw) coqeTaeTca c nonHOfi cuMMeipneii no Apyrnu noxa- 
3 areAHu. IIOAOOHbie AaHnue roBOpax hg xonbxo o bucokoiI cneuKepwqHO- 
cth n nyBCTBMT© JibHocxw Meio.ua paAHorpa^wH, ho no3BonnioT, no-BMAW- 
MOMy, npe.iJ.no/iaraTb, mo npw HapymeHWM AeaTe/ibnocTW ueHTpa/ibHOfi 
HepBHOfi cncTeMbi pa3BHTne naxonorwqecxoro npouecca Ha nepwepepMw 
nonce T HaMHHaTbCfl HMeHHO c AMHaMWqeCKMX M3MeHeHHK KpOBOCHadnceHUfl 
h nwnib 3QTeM, no Mepe pa3BMXwfi npouecca, npwBOAWT k nonBJieHHK) 
donee ctoHkoH acwMMeTpww Apyrwx TiinoB. 

npeACTaB/iaeT Taxnee WHiepec BnepBHe odHapyncsHHbifi y HexoTopbix 
Oo/ibHbix CBoeodpa3HtiM xapaxTep acHUMeipun xpoBoioxa, npo/iB/iaioipMcfl 
lie TOJibKO b Ha/iwqww cABnra MentAy MoueHT'iMH npnxoAO paAwoaKTHBHOtf 
bo/ihu x CHMeipM4uo pacnonoTtceHHoiM cuemnxaM, ho h b oqenb nocie- 
nGHHOM HapaCTaHMM aKXHBHOCTH B CAHOK M3 XOHe^HOCTeli npw OOHnHOM, 
donee haw ueHee KpyTon, tppOHTe b ApyroM. IIpHMep TaxoK acwMMeTpww 
npeAcxaB/ieH Ha pnc.II; ooo3nanemin KpiiBUx TaKHe nee, xax Ha 
pwc.IO. 

noAOdiioro poAa "HaxoAKw" npn wx aHanw3e b conocTaB/ienwn c 
XnHHHUeCKHHH A3HHUMW W pesy ALTaTEUIH ApYMX HCCneAOBaHHfi, HeCOM- 
HeHHO, noMoryTyr/iydMTb npoHWKHOBeHne b npnpojty naTonorwuecxoro 
npouecca. Bonee nonKue CBeAeHHH o xapaxiepe acwMMeTpww kpoboto- 
xa Moryx dUTb noayqeHH ubtoaou MHoroxaHantHOi* paAWorpaipwn, c npw- 
MeHeHMeu qeibipex h donee autmhkob. 

ti, HaxoHeu, nocneAHHii npnuep AwarHOCTwqiecxoro npwMeHeHHfl 
paAnorpa^a othocmtch k yTonHenmo noKa/iH3auHH onyxonw cnwHHoro 
M03ra c uenbio nocneAycuero onepaTHBHoro BMemaTe/ibCTBa (8). Mepes 
2 qaea nocne BBeAeHWB ra30o(5pa3Horo paAOHa BHyxpb no3BOHoqnoro 
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cTOflda Ha ypoBHe noncHwiju (,/noMda/ibHuil npoicon) h BHA0p*HBaHHfl donb 
hoto b Bopxmca /ibnoM (cHAfmeM) no/ionceHMW paAworpaip nopoMBina/iw xaic, 
mo oawh H 3 chbihwkob ABMrancfl ciporo BAOflb noaBOHoworo cxonda. 
npw 3I0M Ha MapKMpOBOMHOH KpHBOtt I (Ha KOIOpoH OCUHHO QBIOMaiH- 
qeCKH OXM0H80ICB MOM0HT BB6ACHHJI B KpOBb pBAMOaKIMBHOrO HHAHKa- 
TOpa) HaHOCflTCB OTM0TKW, C00TB6TCTBy iOtUW© npOXOlCABHMIO CHGTHMKa 
H8A KancAUM h 3 iiosbohkob (pnc.12,); cmothmk nepeMomaBica b HanpaB- 
n@HHW OT nOBC^MIJU K 3STHMy. B TB^OHHO AByX H8C0B nOCA0 BBBAQHMf! 
pa^OHa nOCBBAHMl'l HBCTHMHO paCTBOpiieTCfl B CIlHHHOM03rOBOil UCHAKOCIW, 
a ocTaBiuMMcn ra300dpa3HHM ny3bipeK nocTBnoHHO noAHHMaBXCfl KBBpxy, 
noKa ho BcxpoTMT Kaicoe-Mdo npenflTCTBM©. B aghhom cJiynaB npBiifli- 
ctbmbm oica 3UB86TCH hckombh onyxo/ib cnwHHoro M03ra. Mecxonoflonce- 
Hwe onyxoflH onpoAe/ifloicfl no npeKpaiueHMto pacnpocipaHSHHfl paflOHa, 
MTO OTMeH@HO Ha pnc.I2 cipeHicoM. 

OnwcaHHbiK npwBM nosBOMBT nojiy^wTB KpwByio pacnpBAeneHHfl 
aKTHBHOCTH BAOflb n03BOHO<lHOrO CTOJlda Aflfl .HaHHOrO MOMBHTa BP0M0HH, 

xaK 3 to H30dpaiseH0 Ha pnc.12. IIpw Ha;iwHHM q 0 iHp©xKaBaflbHoro pa- 
AHorpa$a wokho npwMeHHib Janice Mexo,n pa 3 MeiU 0 Hnn bcbx neiupBX 
^.a thhkob Bflojib no 3 BOHOHHoro cxoflOa - b odnacxw npa^nonaraBMoro 
pacnoaoTKGHHfl onyxonn. B Taicwx ycnoBHfix pBrncxpnpyiQicfl ypoBHW 
pa^HOaKTHBHOCTH H MX H 3 M 8 H 0 HHfl B KaiKAOM H3 yHaCTKOB. IlOAOdHfciH 
Hexofl no 3 BO.iB 0 T Taioice H 3 yuaTb nofiBJieHHe, HaKoruiBHMB w nopBiaemB- 
Hwe b cnHHHOM03roaoii tokocth ueqeHUx BBinercxf, BBeAeHHbix, Hanpw- 
Mep, cydOKurniMTajibHO, ^epe3 nroMdanbHHfl npOKOJi mhm b xpoBb. 

K 3 nO'«eHHHMH npHMepaUH, B COOTBeiCTBMH CO CKa33HHbIM B Ha4ane 
cxaTbn, Aaneico hb nc^epniiBaeicB bo3MOikho 6 npHMBHeHHB paAworpatpa. 
Mo«ho HaAeflXbcn, mto npeAflnra eMHfi MexoA HBMHaflHOii porwcTpauKH 
Aacx B03MoncHocib cAe/iaTb cyntecxBeHHua uiar b pa3BHxnH HccflBAOBa- 
HHfi, CBB3aHHUX C HBOdXOAWMOCIbffl HadflIOAeHWH 38 Q0p0M8H6HM6M BBOflH- 
MUX B OpraHH3M y -H3flyqai0ipx H30TOnOB. 

npeflflaraBMHtt mbxoa, He/iwHerinofi pemcxpamiM ^ -H3Jiy»i©HHH 
Moiex duxb ncnoflbaOBaH xaK«0 w b cKaHHpyioiiiHx ycxpoMcTBax, np8j- 
HasHauaBMHX ajix psrMCxpamiH "KapTH pacnp6A0flBHHH" H30ionHoro 
HHAHKaxopa B opraHM3Me (paAHOTonorpa$Hfl). B 3 xom c/iynae HenwHeri- 
Han perKCipaHHfl dy;i0X cnocoucxBOBaxb noA^epicHyxo KOHipacxHOMy 
BHflBflenwKi HeoAHopoAiiocTea pacnpeAeneHMfl w30iona, mo no3BonHi 
odnapy^MBaib Ao^e HB 3 HaMHi 0 flbHue yBeMMOHiiii hbh yMeHbniBHHB BOKanb 
HOfl KoimoHxpauwH WHAWKaTopa no cpaBHeHHra c OKpyaca kuhhmh iKaHHMw. 
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Phc. 2. Cxeiia onma (a) h odpa3en_3anHcii (d) npH nepeiieneHHH ceua npe- 
napaiOB no 0,5 mkkdph Cob° co ckopoctbd ^ 20 cii/ceK. I - .pa 
flHHefiHoro pexMiia ; 2 a 3 - ,pa HeflHHeKHoro ; 4 - OTueiKa Bpeue- 
uh CO, 25 ceK.) 
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Phc. 3. CxeMa ontiTa (a) h odpa3eij 3annci4 (<5) npw nepeMemeHHH pfl.ua 
npenapaTOB HeoflUHaKOBOil aKTHBHOCTU co ckopoct&d 2 CM/ceK. 

I - rm AHHeflHoro pencMMa ; 2 h 3 - ajib HeomettHoro ; 4 - ot- 
MeTKa BpeueHH (ceKyH^Hj 


Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120004-4 





Approved For Release 2009/08/19 : CIA-RDP88-QQ9Q4RQQQ1 00120004-4 


\ 



i'iij.4. Cxena ontJTa (a) h o<5pa3ep 3anncw (d) npn nepeMeineHnn l : om - 
naKTHoro paia H3 10 npenapaTOB no 0,25 MKKtopn Co°u co cko- 
pocTbD 2 cM/ceic. Bee 3 KaHajia b HeoHeMHOM peratie 
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?mc,5. 0dpa3eu 3anwcH npw onpeAeacHnw cKOpocieii Kpoyoxoica y kpojih- 

Ka. I - OTM6TK0 MOMeHTa PBeASHHH 10 MKKiOpM i- H O - pe- 

rucTpauMfl noica3aHwtf ot AamuKOB, pacno^o^eiiiiux cMUMexpimno 
y npaBoro h aeBoro Oe^ep; 4 - to zq a/ih Aamwica b oo/iacTH 
cepAua ; 5 - oraeTita BpeueaH (ceicyHAtO 
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Phc.6. 0<5pa3eij 3 anwcw npH noBiopHOM onpefleaeHHH cieopocTeii kpobotokb 
y Toro ice KponwKa (<iepe3 HecKontKo mhhyt nocae nepBoro onpe- 
AeaeHHa). BBeaeHHaa j[03a, pacnoaoiceHHe .naTHiaicoB m odosHa^e- 
HHH KpHBliX T3KHe ie, K3K h Ha pnc.5 
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Phc. 7. PaflHOKapfluorpaiiua npaBoro cepAua y qenoBeKa w onpeAeneHHe 
CKOpocTH KpoBOTOKa Ha yyaciice deApo-roneHb. I - oiMeiica 
MOMeHTa BB0A6HHH 50 MKKDpH Nq 2 ^ 2 -perHCTpauwa noKa3a- 
hhK ot AaTHMKa, pacnonoiceHHoro y npaBoro Kpaa cepAua ; 

3 - to «e AamHKa b BepxHefl Tpem neBoro tfeApa ; 

4 - to me ana AaiysiKa b HH«He2 ipeiH jibboH HKpoHOXHoa 
mhdiuu: 5 - OTMeTKa BpeueHH (ceKyHAHj. yyacioic Me«Ay Aai- 
y hk3mh , pacnonoxeHHHMH y neBofi Horn, cocTaBJiaeT 50 cm; 
npoiiesyTOK BpeMeHH, b TeyeHHe KOToporo kpobb npoxoAm no 
aioMy yyacmy, cooiBeicTByeT cABHry KpHBtix 3 a 4 (13 ceKj 
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Phc.9. MHoroKaHantHaa paAKOKapAHorpacpwa. Pacnono«eHne aammcoB: 
I - HaA cpeAHeK oOnacibio cepaua, 2 - hba rpyAHofi KJieiKoa 
b odnacTH npaBoro /lericoro, Ha aioft "see kpwbom - oxMexKH 
MOMeHTa BBeAeHWfl 30 tncKiopn Afa, zy b JioKieByio BeHy (npa- 
MoyroflbHHS Himyflbc). 3 - y npaBoro Kpaa cepAua> Bti/iH3w 
cocyAHCxoro nymea, 4 - y JieBoro Kpafl cep^ua (b odnaciw 
cepfleworo TOJWKa), 5 - OTMeiKa BpeweHH (.ceKyHAtO 
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Pwc.10. BilflBiieHHe aCHMMexpilM KpOBOTOKH B HMTOHX KOHe^HOCTBX 
HapyineHHM ipyHicunw ueHipaabHoM nepBHofi ctiCTeMH. 

X - OTMeTKQ MOUeHia BBGASHHfl 50 MKKIOpM - nOKS- 

3a hub Kana/ia npn pacnojioiieHww jiamMKa Ha ypoB^a cepe,nHHu 
neBOM HKpoHOKHoS MHiuiiH: 3 - to nee am npaBOii : 4 - otmgt- 
kb BpGMeiiH CceKyHAti;. Ha ypoBHe cgpgamhh mcpOHo^HUx mhuili 
oOHapy«wBaeTCfl saMe^'ieHne icpoBOxoica b npaBOii kohb'ibocth 
Ha 7 ceK. no GpaBHeHHu c neBOw 
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Phc. II. BbiHB/ieHwe acuMMeTpuM He tojibko no cKOpocin, H ° ^ ™ M xa ~ 
paKTepy kdobotokb b hhzhmx kohg^hocthx npw Hapyuedww 
dbVHlCliWH UGHTpailbHOil HepBHOM CHCTeMH. Q( 503 HQMeHMfl KpM- 
bhx TBKne rae, K 3 K w pwc.IO. Ha ypoBHe cepeflMHLi MKpo- 
ho)khhx Ubium oOnapy^ceHO 3aMe#/ieHwe icpOBOioua a boh 
KOHe^HOCTW no cpaBneHHio c npaBoft npw oAHOBpeweHHOM 

yMCHBUieHHW KpyTM3Hb! cLpOHTa HQpaCTQHMfl aKTPBHOCXVl B 
JieBOfi KOHe^HOCTH 
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! - mimSm H aa Kaitfluu H3 ho3bohkob b HanpaB/ieHWW 
oS^nnflf'HMiiw k 3 aTUflKV : 2 - pa cnpe,ne JieHHe sktubhocth 
°* “J 1 "SHSho'iboK Soria qepeaYwa nocne bboashiji 
ra 30 o(JM 3 Horo paSoHa Sepea n»M(5aabHuH npoKoa. Mecio- 
nonoveivie onyxonH onpe^enaGTCB no npeicpameHHto P ac “ 
SSSSSSShS? paloHa B A S«B nosBOBoworo cxonda toxMe- 
qeHo cxpeJiKoa;. feHHue <£.M.JIacca (.8 ; 


da# 3 
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